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(54) DATA REPRODUCING DEVICE AND DATA RECORDING/REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data 
recording/reproducing device capable of reproducing 
data with a small number of errors in any recording 
media. 

SOLUTION: The data reproducing device for generating 
decoding data based on a reproducing signal from a 
recording medium in accordance with a repeated 
decoding method corresponding to a turbo encoding 
method is provided with a constant value control means 
for controlling the value of a communication line 
constant used in the repeated decoding process when 
decoding data is generated by the repeated decoding 
method. 
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$#§3 2003-6993 



So 

m^z>m-> &mmz*iLxmt£z>m£td:z>& : 5iz± 

So 

tan y tt^ai¥iai=TittB sfts&^H*-* om y <d 

[11*114] ^-7f?^ft(7)¥j£l-^oT^^b$+Lf= 

ftfr£a>s±« ^ica-o^-cm-^— s* y- 
^ro^js^^fcm^-^^yro 

ftm\z&i\x±n&^ib7-$<D&mftM%tii®.?Z>\z 

j: y 'pte^mmzumTf 3&miiiifc»P3MS:£*-r 5f 

— *iEI8iS£i&So 

x-*£lEi^*i::SiM:^ h&t, ±13^-*^ 

tefre><Dm±m^lz&r5^x'& J %?-5' S 'J - 

K*t 5tt5f- SKf^SifclgSKfc^T, 
±1E* -^ft^bO^&lc^Tft^bSftfc^r— S> £ 

^ajsi*i^^^-^x-5^#-fb<o*fr^®]p-ri)^^b 

[SgBJ^PSBftlSBJl] 
[000 1 ] 



n^sic^y, ifL<tot, z-itvs^fcto^&ms. 
s.m^<D^m z m ^x&mmmz-®+ %7-$<nm& 

[0 0 0 2] 

7?, HI *fct*H2[-*-r«fe : 3[c1tfig$tl-S.o 

[0 0 0 3] Hi dfct^-c. c<D$— ;f*?$-5§--fb^ai*, 

i. -ri/*-y-A (ttd i 2, m- 

u(i, 1 il=a«**i*4:*l=, -r>*- 

'J— /< (*« 1 2*^L"C«— 0)fiF*»l 3[=ttf&$ 

[0004] ±e*-©**» 1 1 stxm^as^s 1 
3 1*. HAttttfts^atrimi-efcu* *-<o»^» 

1 11*, X-ftZtiZ?— $ tf-v h5Uu^e,^f5t--»3/^y 

(7C1) 12lt ArbStlSx-* bfy h9iJu(©e'V h 
B3MB**IEjtfc«*«*Bl*-r*. Jg-0>&#fSl 3 
I*, — 'J-/< U1) 1 2 fr&<Df3-5H5!fr 

[0 0 0 5] £j£S§ (MUX/puncture) 1 41*, ±t5ir- 
Stf-vimju, *-<D«F*»l 1 £ Hi ft t- 
If -v h5Up 1 3^&tB*$ft^^ 

y ^ if v h5ij p 2 *ijfje«>«i»Ji=ttoTis* 

?lju, /^'J^--< fcf -V h9IJp 1 Rt/p 2CD|g-&lC^L-C, 
tt«»1 41*, HfS©aiil]l=«loTey htlBll^T 
(puncturetttt) ff#<b**±lfrt^S. ±15(0* 5 1= 
L-C^fSSftfc^^bT 1 — S«e-y hJiJykA^S^-^H 

dft^ftT 1 -^ t*-v h5>Jyk3b<mSa>SiaiJI=«oXlE 

is*ft, atA%*^&jSfli$*L« a 

[0 0 0 6] Sfc, H2IC3Rf«*©*-*»*fc«l« 
I*, 2 •30!>1*»tt£*&*M¥#« 1 1 , 

1 3) A<S5UMlc^$ftfc#liai:ftS. 
C^JTJI*, If -y mi u 1 llcr 

E»M*J&*-f — U— /< (?r1) 12l=-C^M*ft 

So *u-c, f>$-y-/'? (ttd A^p,ai**ft?>^I 

J: y » 6*ufc«*W4<»^fl:-T 5 -* If V y kt LX 
[0 0 0 7] ±EOJ:3l=3t«*«*&iS«**i.fc«* 



(3) 
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■?— £ !=•;> h$lJu, Aijf< e-y h$l]p 1 , p 2©^-tt 
^*U=*fJCLfc<I^-flt5i]U. YI. Y2tfj|6ni. - 
*U&<7>«^fi65>JU, Y1, Y2*«±1E4i-7|*»#fta« 
l=*fE5 Lfca#SWl=A:& 

[0 0 0 8] C©«*»«-ei*, ±E2O0)ft*|t» 
EE Lf= 2 OCD|g^ST?«ai -*fl>«-^ 
»^6»6*i««flMBe-y H=irf SSM^fflffi (*« 
1MB) s6<**©a#»0*«I1tMafcL-C*A64i*. * 

*lf-y hWykl=***tfc*lit; hWu. P 1, p2l= 

»js-r<saH«#5uu» yi. Y2^«is-r^fcto©m 

#jgfi14, <MtL(4\ m 3 Kirf * 5 I^fifc^fta, 

[0 0 0 9] 3 1=331^, dCtS-^-^ai*, S5-<D»! 
A*ttaj*ffl#S (SISO : Soft InSoft Out) 2 1 , -f 

L (u*) = L (uk | Y) =in {P 

mmuRxSY 1 -ea&s 0 

[0 0 1 1] ±&\£v huk*<1 -efc-55t^sp (uk=l 
I Y) &t;e-y huki<0-cfe«5t*P ( uk= 0 | Y) 

L (u*) =Lc yk+L (uk) + 
Lc ■ yk : jUfSSfif (Lc : S/HI=* y &*£5£3& (®« 
Ktttik) „ yk: g«fiHt£$UyO. y 1. yn) 

1 (uk) : uk=i, uk=oizB8-rsK*n<ctaa5S^ 

Le (uk) : SF#©ftI^e.ukI=HLT^&*lS«>SS 

Le (uk) =L (u*) - Lc- 
C©xt (3) |c±aL/i:J:3l=ai»4*ifc (SC (D # 

n) *t*fctflEJtL (u*) sftATf-actKcfcy, n« 

^JgltiSLe (uk) dfl)«fe a jcur 

fc*MMCftflHtLe (uk) ©5>JI4. -fl/*-'J-/* (tt 
1) 2 3£frLT»:=©<RA:*Jttffi*a^*2 4l=*fft 

t»#gL (uk) nmt^x&tiZiZthZo z.am-<»Wtx 

2j<tfctli2l«-SH§2 41=14. -tfH*TW1fl«L (uk) (D51J 
5UY 2 

[0 0 15] *Z10!>ftA»*tb*a#»2 4(*» ±1256 
(1) l=*-3< fc*l=A***i*JMWr«L (uk) $ 
JW«UT«*:*#t**«JtL (u*) ttHW*. *L 

r, ^(D^#e,*i.fc^is*aJtL (u*) , a^m-<o« 
A*«:ai*m#§i2 1 *&tt*$*i«*grflHKL (u 
k) *jHt^±iB* o) izvt-oxrt-uxmtfmi-e c u 
k) tata-*-*. 

[0 0 16] C©*3l=3S=<D|KAaifeajaa-§-S&2 4 
[=T*#e>;h,fcttg|5:£J£tit*gLe (uk) 14. tH^-'J 

-/< uH) 2 5^^L-cm-©iRA*!iRiaj*m^s 

2 KzVWDMRL (uk) iLr«l**4i«. fLt, 



— 'J— K U1) 2 2, 2 3, x-f — <J— 
(TTl-1) 2 3, *=<D*A»tta*a*» (SISO) 2 
4, S.t^®*iJ^S2 6$*LTl^-5o IK-CDtfcA*lifcm 
*ja^3§2 1 (4±Em-«>W#S 1 1 l=*NSL. sg-© 

%A*i}:ta*a^S2 4i4Jiffim-©^si 3i=*fjs 

[0 0 10] H-CD*fcA;u$J:ai*ia#2g2 1 14, Sff« 
^«5UU, Y 1 £A*jf •St&KSB— ©«A:*lifc!±S*a 
#»2 4fr&a>*1HMlL (u) £A2lL. fctfvh© 
*«a**«3e-*-«fc«XD**»aa* (MAP : Maximum 

a posterior Probability) a#£?T&3 „ C©*^?ft 
*<fcl4. Ifl«Y (yO. yi, -yk, -. yn) 
WLfcftfrOfci:* tf-y huk^o-efe^tfciiit 
fc€>A^5t*r'fc-So MAPa#-C-l4. c:©*«5t*P 

(uk| Y) «>»ftJt^*€»»ctflEJi (LLR : Long-lik 
el ihood Ratio) L ( u*) 
(uk= 1 | Y) /P (uk=0 | Y) } 

- (1) 

(4. mnmm u , yi*v&»&*i* *»-r k l- 

[0 0 1 2] ±E*tajC*ifc L (u*) I4, 

Le (uk) — (2) 

[0 0 13] ±IHsC (2) *-fl>«CA:M«Baa 
^2 114, n«jCaiMKL.a (uk) S«tf ottt 

[0 0 14] 
yk-L (uk) - (3) 

*-o«A»»ai*aw2 1 14. *a>*«mmL (u 
k) *mLT±*Lfc¥Wi=ttoT»*WfcSifcL (u 
*) &tfftfll£&11HRLe (uk) *JWJ-r*. -?-LT, 
*-©HS8;titt«KL (uk) A?m-©»!AAllRi±5*ia# 
Sl2 4©*M1tfRL (uk) tLTMitiS. 
[0 0 1 7] ±ifi©,J:5l=L-C. *— ©«tA*ttHl*a 

-§•112 i t»=ffl*AAttaaa#»2 4M\ **a>a 
#si=Tirai$*L*ii.sp*aw«Le ( U w 

L (uk) i:Ltffll.>t>tfct«ttL (u*) ZmS-l-Z 

AasiiysLff*? (saa*) . as-©*KA 
*ttu»a*»2 *tti«BL (u 

k) 14, -tfn (L (uk) =0) t/«f-5 0 

[ o o 1 8 ] 2 6 (4, .hea*aafttfff£Sft 
sa$^fc^i=^-©*feAA«jt±s^a-^ii2 4i=-c»6 
♦ifc»a**itL (u*) i=s-^^-re«v huk^-tfps 

©^-f^T?fc-5^$fiJS1--i>o ^©»iS 
*.&.itL (u*) *<iE (L (u*) >0) T'&tt(4, t*-v 

huk*<i (uk=D -efcitswjeu ft (l (u*) 

<0) T'fc^l4, tf^r-uk^O (uk=0) -Cfclxt*!] 



(4) 



2003-6993 



[0 0 19] ±tB<Dj:5&«#flis£»ys-f cssm 

dSfcttO) <tft55li£#i£<fc£i*|c^?T*fc:i,x 
ffiCDiitW1S< ft y (f'yhukffil <hft-551^<!: 0 i: 
ft ■55t^<»S^^ < ft y ) > SlfiJ^H 2 6 T?<D¥iJ5£a> 
«ffl14^it-TJ:5[cftS, 

[OO2 0] ±IB<D ck 5 ftiift vXt Alzjgffl £;rL-i> $ 

j&SLfcW. rw.E. Ryan, " Performance o 

f High Rate Turbo Codes on a PR4-Equa I i zed Magnet i 
c Recording Channel, " Proc. IEEE Int. Conf. On Co 
mmuni cat ions, pp947-951, 1998J IzmMZtlX l^-5 0 
[002 1] Z<D£ot£T : —$&ffi.W±%iW.Xlt, f— 

s &immmzm&t;mm%k («&^&) i-±ib$-^ 

& a ^cD.tdft^^jSffl-r-scticfcy, umm* 

ft if) KiS^jti-iEisstifcT--* ^i#y>ft <n±-r 
sc^^or^tftSo 

[0 0 2 2] 

[f8BJ37^j*LJ:5£:-f £«Si] ISf^ ^i»gt« 
f^X^SMfl^-^lBi&lf^figT-l*. WiHf£a>iS 
i^IfttfmxS.ftS, ZOtz&b. 1 o<DISSi^«:l^ U 

GHis&ffl£3£Lc. jg^mifcftif) ^-(dih^s^ 

^f,^-^ ros^^ff ft a ^(D^f— S» !BltS±^l=fc 
^T^Sft&ftKftSiteElibft^o 100)15^ 
jfift|C*t LTfflffl LfcT— *»m-l-(D*#^ffiCOfS^<* 
I-*f LtTgSift*#[cft £ i: 4, PS t, ft ix.- 

[0023] mi-, i -otomnmwomte s«^i=» l 

(MftSmB:£ST-T-$<D&ffi#ft£*l£>il^) . «• 

^jgicfBastvfc^-^ic^-rssjSfta^-^^fr^- 

SUfcStttES^fttXc 

[0 0 2 4] »=, ^tt^&lbLfcififfl^ttic. 
a^tWIBift^l^T-*-^ <D#2^-£fTft 7 f=4&<75^F-§"(b 
(D&frl-T. £<D#jX*#ft£ftf::i§^. -?-<DIEiS 

iESift-x— ? o)S±$1t4 5 - 1 #-e#ft ix, 

[0 0 2 5] fCT% ^fSWtDgfH*. if©=fc-5ftfEiS 
ifttfcott. X^-CD^ftLXT-^Hi^ftac 

m-tzzkx&z* 

[0 0 2 6] 

[iSIl£S?jfc-t -5 f= »<*>¥!£] ±iES®^«^-rSfc 
^bCD^(C*tEB-r £> 5«^CD¥;i l=& o -CIE^^ 



[0 0 2 7] Z<D&5ti:7-$n±mm.T~&. ELWA^ 

[0028] cfuccfcy. m&mtefrz>W:y<D<pti:^& 
m§ &ft3 £ 5 (-^roKmm^oi&fi-e&ffl $ 
tii>amfii^Sfea>fit^i6S-r «> - 1 * ? T?#S<fc ^5 f=ft 

<5 o 

[0 0 2 9] ±fB^^«$W¥ISI=«fc-l>51jtS&ffi^iStc73 

$ ftfc t— $ ©Ut L^Hj^af-e fcott, K y #'>ft 
ixm^-^AMftj+ift^ofc^icft^^tsy h^'f Hi 

[0030] *fc. smm^icr#&*i-ibm^ j r-'SicD 

it. ±iB^iafiisii«Bi¥si*. ^-ro«iai#ia-e<D«iai^^ 

l-*^tx-C±iB®<il^fltSiC<75ffi^lJip-r 5 C i: # 

-So 

[003 1] ft-SUfcSftfcT 2 — > OS#3i^¥5£<»5lOx 

So CKO^dlci oroiB^Wcmft^Sa^sEl-^ 
o-r^-axD^a^-OftS ttfcMHK A^^-T -S^T-fe 

*^B^I*. if*3a2I-IBtt$tti>J:5l=. -t 
IBT-^S^SI^fct^-C. JifBS^fiSfiJP^Stt. IE 

^^©^ftss^a^aic-c^r— ^<o»a^ft$ 
titz&®m^<»m±m^z'&^ir%mz* &mmzi$ 
l r *ft sffit ft a <fc 5 i=±iEjHi^tt^mc»ii^*J@j 

-f S J: o lc*)S-r £> C i: # & „ 
[0 0 3 2] ±KaSH£j8;*-f Sfcto. 

m 3 icaBm$^-s> * 3 1=. ^ -7Ki?^ta5#ji i=*ne-r 

§UTHtf-$ ^^fiK-TS^f— ?S±SMlcfcLxT. 

s^y^si^aj^si:. KMy:KS«ii±i¥mic-c^t±i$ 

ti5Sff-$ ©IS y (D*»^BfS<»»-^fTjE¥5S IC^ 
o-C!TIEpI*6ft^ffl7i)xSAx$fl^-r?>flS#Si:. «iai 
tti&QL^T-Z COW: y (D«ffi^R(f Sfl)^#ITjE¥Slc 

m^xtTttmteVzmx&zt±ttmttmizxmi££ 

titztZlz. ±IBSa«^$ff±*-t±S«^fW#Ki: 
$*-ri>«l:5l=*J5£$^'5 = 

[0033] zo&oteT— $n±mwx>it. ffl^-T 5 — 

$ Oil y ©«BA<mS05^fTiE#^l^o TlTIEnlHM 
ft^iftS*-r'Rm«-l-A<f=fft^ttS 0 ^oT. £0) 
& o ftfBffl^i&jEix t, $ zfitj; r> m-kx jjot 
FffSto^riE¥^l^oTlTiEor^fti^y 
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[0034] awat. «*T-*©»ytf§s 

*l=<t<tt**-CS«S*44«tt«:<, T-*<D(BiJ6 
[0 0 3 5] ±BSrJeo« : *irjE*Sstt, Wl=RJS**t 

[0036] »=, ±E««*»»-r*fcto, *#sw 

±E$ — Mms®*ft[cttJSlfe5flMK*0>9 
ft l=* o T±EE»MM*fr & fl>W£fl»l::»-3L*-C«# 
3 s — 9 £±j£-f £> 'J-^t £^tlif-$SE§S±g 

EiJI#fr6(DIiWi:lir}^t 'J - K***saa* 

B*osttiaft j: y *&i*niu=iiarr tsaammw 

[0 0 3 7] CO*3tt*-*EatW±«irC(*, tt* 

**Mi-r**i=. ^oa-^maosaiasfc^aiso^- 

#3. c*u*» a«o3 s -*??£B#oa-sMM j hfcy. se 
i sjws£u«t*a#*fri:fc*. ^o^a^iE 

0*5 i=«fflE<oa:*tfc«i^a>E»Mt»^ & «t y m y 0'> 
[0038] iEa^x-soiiyotfcjgrcs-^-cfc 

ttO'OJ 7r>fMfEB#l-fr oTtJ:^. 
[0 0 3 9] Mic. .tEHM****-**:** * 
$&BJil*, IMUBSlcEft**!.**?!::. 

a^T-s 4u-K*it*tsf-* ess 
as**.*:*—* *±nrr«»i=, u- k*i=»h-*k« 

-5c 

[0 0 4 0] ZLOJ:3&i'-*Cm±lHt-C(±. 5« 



[0041] moT, te&oajcLfcittuSc&fc^EiS 
3*-* ©awiiiatf * y * < <t* * 3 fc8HHfc©*fr(= 

tf-i *#*-»MHHbS:h., -€-0#^b3=— SnWE« 
MtftlcE***.*. 
[0 0 4 2] ±E«HWfc©*frtt» SIlft-(0f-$ . 
08ffiliiai=S5#£-£jL'& : &0-Cfc*U*» 

[0 0 4 3] 

[gnoxttofiMU bit. *fi?8oggi£o»ui$iia 

[0 0 4 4] ^fBWOHlfeO-^ffilCfltST— *EfiH 
04 3 (c*Mt£*i«. C03*-$E 
flfcS±=S£ai*. *«ft3*-r*f (MO) ^Et&ittiL 
fc^-f ASSIST? fc-5o 

[0 0 4 5] H4lcfct\-C, wfflf-?ESS±ii(D 
3W hiKf*. »#»3 1 > se^S3 2, -f >*-"J— 

(jr) 3 3StfLD|gl!iE!iE&3 4$%-r-5, -© 
x-^ESBifeSiatt, E»I±«ii oojtts. 
w©EtS±«l 0 0(4. 3fctf--Z>ttl;>j:x=.-i/ h m 
*.I2\ U— *4f-f*— K (LD) ) , jlfetttbS 
IS, 7* ±¥4*— K) ***.fc*¥"^ K (HI* 
BS) , SglftfiMIf^^ 1 1 OS^CIDM 
ftf-fX^ 1 1 0£p)T^ffil::T[S4£$ii--£ J r-r;OiE 

[0046] wws 1 r*, Efife-r^^j.— ^t-* u 

kr=« , J6Lfc/<'J J 3 fc -f fcff h?i]pk£±j£-r5. fi^S3 
2 1*, 3.— ukt^#H3 1 I=T±fiES*lfc/< 
ijf-fff h-5iJpk^RlT^OMIiil-^o-C$S-&U, ^-O 
*S^[cTt# b+vfc tf >y h 9U *> & BtSOSSI] l=«6 ^ T t* v 
h£fm3ll^T (puneturetttt) < »*fl:¥— * tfy l»W 
ai$±)S-r-5o -f>* — 'J— /< (tt) 3 3(4, 
3 2*\&0^jb-r— ^ t*>v h5ij a iOiB5'J£^X.T£F 

[0 0 4 7] LDSIlJllHl^3 4(4, WmtT-$£v h 
W o i l=*^-CE«W±«« 1 0 00*e-ABAi 
-«y hOfg!&*il9P£fr3. ^Off-JUbT— 4« If -v c 
il=»"J^TOIi«HS**t.«*lf— Affi*i=v h*^6 
03tet*-AI=.fey, *I*f^X*1 1 oic«#osa 

[0 0 4 8] ±E3ttatVx(; 1 1 o^oa-s-saa- 

[0049] -15. crof-^ESStgtro'J-KS 
(4, 7>7'4 1, AGC (Auto gain controller) 4 
2, D-/U7^Hi4 3. »fcl4«tfrtDif' 
fv^ ^HES^il (BIT, A/DtL^3) 4 5*tLtU 
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■S. -tEE»S±a»1 0 0 3*1-5 
MOSifflJ, 7^4 1. AGC42, P— 
-f 4 3;&tf^b84 4l=£oTjfc»g}&$*l«J&<, 
CCD;£5&(4PR;gfl5 >+;n<X7K>XtI) 

di*<-C#5o EP*>, VtW&.T47,V 1 1 Ofrb© 

fcttfBtfc?.,, Sot, Jtfa^-f (ft#83 D i 

[0050] *fc, FXtt. ^=E'JaZ7h4 

6. S**W4 7Stfa > KD-7tt Lt^4. ± 
EO«t5l=a»*Ht»a)(H»(*» A/D45l:J:otf 

(*— 7tf»s§o 3>f-n-748it smm 
*»4 7-ca>a**fr*«»-r*tfti=. sma#84 

7 fr&tH*3*u*aaT-* «I±f-: > t Ltmt 

L (oi*) =ln [P (ci=l 
±E=&5f*I4, >^«y I h 

u«;*aaic*-3i.*"Ctnr**i*. ::a>fc*aaaaa 

COO 5 5] PRf^MfitS4 7 1 7b<m*Lfc*JS 
flML (oi*) ]^€»lftj4-r**5*a-Ka*»4 7 4 
>&<Z>aa*l=*-5^f=*#l1tffiLa (ci) j&<a*»4 7 
*8lc-C«»**tT>1.»jC*flWBLe (c) 

[0 0 5 6] c©J:3lzLTB*»&ik*#MM;aflf* 
Le (c) ©5IJf4, f-f>*- 'J— /< (* -1 ) 4 7 2IZT 

E5i]ii^* t ax.e>*tr»«sa4 7 3f=a^**ii>. «•« 

84 7 3(1 a*A**iri**aflMt©»**--- £ tf-y 
hukl=»«Lfc*at(WRL (uk) (Dmt'VjT* t*»y 
hpkl=»J6Lfcjta««L. (pk) ©WI=#»-r4. * 
f=, -f-a>5MB©»l=. »-»fls«a-c<DB9l* ca*»3 
2 ©punctur e«tt) ©«« (=#JC L fc«M K« o T flMR 
©ififiD^rfrte? (depuncture^al) 0 
[0 0 5 7] a-Ka#»4 7 4I4. flJsfiLfc^ 

<©^S3 1 t»i6Lt:aMt*y. «msi^a-s§- 

(APP) £frfc5o ±e©*3l=*— 

>jf^ e« n=a-#-***flHi-e**»«iiNiu (p 
k) ics-ov-cf 2 — * e»; hr=a-r*»aa* (uk=i 
uk=oiw») -ca**i*»a*a 

JtL (u*) RXf'<*jT*( £v hlcH-T-5*a5i^ (pk 

= pk-O -ea$;h.£*ti& 

*ajtL (p*) £itirr-g>o 
[0058] ±asa— Ka#84 7 4fr&m&maa?;h. 
-s^tia^aitL ( u *) oastfSitajtattL ( P *) o 

(4, 6*Hk£attL (u*) aH&L Cp*) <7>$iJi:£iS§ 



So 

[0051] ±iBsaa-^84 7i4. aaufcj;3i=. 
«ai=*to:Lfca#»**-r**«)-c*y» n 

[0 0 5 2] H5lCfcC^T, C<7)Jgaa#84 7l4, P 
Rf^*Mf^47 1 > -x-r^^-'J-A (7C-1) 4 
7 2. »fg4 7 3. a-K««4 7 4, S-&H4 7 
5, <(>9 — ')— /< U) 4 7 6S.t/51flJS84 7 7 £ 

[0 0 5 3] PR^V^-JUa#84 7 1(4, MLfcP 

^Jt^a^- (APP : a posteriori probability decodin 

g) *fj« (msnmwmm&m) . a 

»S*l«-9->rf'J>^ttY (y1> y2, -yn) 

If ? h c ij&<1 C«:i»*P (c i 
= 1 I Y) t-t*i3b<oi=/j:*a*P (ci = o | Y) i 

©ttift-BstajtatbL (ci*) at****.*. 

[0 0 5 4] 

| Y) /P (oi = 0 | Y) I - (4) 
*U Hra<DaMI=«oT-tfl)««a)B9l**fi«:5 

(punctured) . -f-Otta. IS£»4 7 5fr&;fcatil 
$SL (c*) tfUiTlSftS, 
[0 0 5 9] □-(••MIS4 7 4-C14, JUtS&fiiLc- 
yi(4, «L4<t**Uffl , C, ±E*tlSdC;Jt«#K L 
(u*) tL (p*) < b£fS£L--Cf#t>;rt-5>±E;fcJ£'rfiB 
L (c*) 14, 

L (o*) =Le (o) +La (c) - (5) 

Le (c) : aaaa 
La (c) : n-^xmmm 

[OO6 0] fit, ±Ea— Ka*»4 7 3l=aa* 
*L<MHWri*«Le (c) (L (uk) (pk) <^©#» 

«r) 3&«atic»4 7 9j=j:y±E*aflMiiL- (c*) 
*»s*t*. *©aa. *M**a«*La (ci) tm$> 

[006 1] COMMMtaHHRLa (ci) 14, -f>* — 
■J — (tt) 4 7 6£:frLT, ±EPRa#»47 1fc 
**»4 7 8l=*tf««La (ci) i LtMcftli, 

[0 0 6 2] ±IE(Dj:5tPRfA'*JUSfS4 7 1 i 

zj - Kaaa 474 * 5 sts^s 4 7 14, ffi^© 
& a* $ ti «a aaa *« ^-ca « a uaaa 
s^fT^d (jsaa*> o 

[0063] -5-l-c, a«a»4 7 7tt, ±Esam-^ 
a>«nraifaa>aaffiSE^4tA:Ki=a— Kaa«4 7 4 
fr&aj*s*t*T*-i s»t*v hukicp-#-^Mia±ajtL 

(u*) [cSc!Utf-$ t*-y hUk*<1 &l^0<DL^-r*L 

■e c©fl^i4, aaaa-caaLfc 

aas'X^AKfcitisaaaoaataair. ±e^ 
^sj±l ( u *) a^je (l (u*) >o) ©a^ic, x 
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-s t* v k u k= 1 , ±E*t*3fc«tfc l ( u *) a** c l 

(u*) <0) CDii^l-. t 1 — St'-V hUk=0tCD$li^ 

[0 0 6 4] -hSi L £ 5 fc**fi£ i: & S ^-S sBttS£ 
tt«l=*iivr, mf<X^ 1 1 Ott^&ffigftT-fc 

s<»-e, fes&flBSt-r-f ^^*"&-r— srosis-frfc? 

-$ ©W£*fTa 5 **l::*a& ttH * & 

t^o |S] C^SaT^ X^fr & ©??±£fT£ 

SfcS. 

[0 0 6 5] -£CT% ifeS&ft-r 1 1 Ofrb'r— S 

EK««#»4 7<7)PR5 l **;uaH§-S4 7 1 l="CfflL> 
&*.«**&a«8Htft«kLo « (6) #M) 

±i5J5aa^4 7<ta^hP- ; 5 4 8i:*lc, ffl*. 
tt\ El6l=^-r«fca*I^— U— htfjH54 9, Lcftl 

^iH5 oa.tM'ey 5 1 &mf<ofrho 

[0 0 6 6] |l6ICfc(/*T, l7-U-Ht!M4 9 
tt. K*«*»4 7fr&Uia*ft.6«#T--*©X^- 
U- h *tHff So 3>hD-748lt 3ff BttSft 

«M5 ott, a> hP— 9^6©»jein«i«#r=*^ 
Ta*aHtje«Lo*»jETr*. =k©lo«i»»5oi=-c 

»36**l*:a«»*3e* Lett, EflMfc9«4 7(DPR 
ft*JHfS4 7 1 (B5#R) iC&a&SftSo 
[0 0 6 7] JtI33> hP — 54 8 tt, l£LSI#-tf>II)ft 

SSfflSUc L o « fc «> ©rjewwi* * ±*-r 

So □l/hP-748lt 5«fh*ft«»*ff 

[0068] H7lCfe^T, 3>hO-74 8l±, 

hS^ifitrf- *£5feE&3?t j r-i'X'7 1 1 oic#& 

t?fcft(D*l]W^fif5 (SI) . f-« ! aafVx5 
1 1 0 [C»&**l.fc«, 3>hn-94SH\ fcSSfl 

SOICfttW* (8 2) o 

[0 0 6 9] CftK&ttfftt*l=*-5(^TLcftltt»S 
0 aAtttt£ft Lc£K£*-« <fc, 'J— F£fi<ttfl3 
ft, ±ISit^T : -fX^ 1 1 0 [Z^SL&ixtzn 1 -* (Dm 
»H)L«tf7iiC3bih.«. "t LT, SaatS4 7ft, 
x— * ORiBUcJ: y »6*i.fcW±fl|*<D-y->^'J >^ 

*tf)K««#a>aa-e, pr-9=-**a4M-»4 7 
it*, ±ELo«iMi5oi=-cK3e$4i^a«flHi]eik 

Lc£ffl^S (±E*C (6) #M) „ 
[0 0 7 0] *©fi««*l=J:y»&*lfc*-*T-*l= 



•O^t0)X7-U- K$l7-L/- M+3£l§4 9 A'ttlf 

SfcLot-S-flJX^— u— htro^JSHfil^^^'J 5 1 f*3 
(Df- ^;H=E»-^4 (S3) , *LT, a>ho-7 

4 8it ±mmm (S2, S3) a>iaft^i9fsiifti=ai 
Lfcjw§fr*«je-r* (84) . *a>*aa>niftd<HrS 

lallgtlcaiL-C^JSrtttitt, a^hP-748lt 

l, ±reaa (S2> S3) 4««yaL*fT**i*. ^e- 
<oaa-?M%Bue$4i&a«aHi3eft Lot *<»sits& 

So 

[007 1] ±iB»a©ii»4<BrSia*i=a-r*t, 3 

^hP-74 8[J. -€-<»B#^-e^=E'J 5 1 Wfflf- :?/U 
IcEiiSftTl^Sx^— U— Mco^ft'lvax^— u— 
h***L (3 5) ♦ *ft*/M9-U— H=»J6Lfc 
9ffBtt««kLc£*attaWEMk£ftLc& LTjfc^-T 

5 (8 6) o 

[0 0 7 2] ±Eft*3[cLT*afca«»*JE*Lo 

t— >©i±cfei,^, 3>hD-748ii ±c*a 

ftattBfll Lc4<»3e**t««J: 3 Lett! 

T, J£«m#!§4 7<7>PR^-\'4'-;U«#3!4 7 1 tt, 14 
LMti7- U- H *<«/h fcfco fca^Kflt^R L c 

6 ttsi y © i**f- * jmh a 4 *u* c 1 1= # * . 

[0 0 7 3] ±EKL»#-ftffigtt, itKai-x-CX^ 1 
1 0 4«iU»f-: *E»»£f«l=Jt A$*uS«, fcSU 
. tt, -J6B»M*l=fif**>*i*. 

[0 0 7 4] t-*E«W4»«-CI*« Rl=E«k**ifc 

l fcamssfitsR l o©»3e*«wiiBTf » « . 

[0075] 3VhD-748l4, f-$^S±t§i 
$t=, x5-U-hti-*|g4 9lCTthat$^^x5-U 
— h#Br5£«J3Ltl=**fc, h^l=»LT'J h5-f 

>hn-748tt. llfMttLotkEt«J:9i: 
Lo«HMl5 O So 

«Brtt3eaLotffl^TK*a#»4 7 (PRfv^ 
atss47D 4«a*aa*fT<i:a. 
[0076] fu, -to)«-5*«aai=-c#&*if=a^"r 
-^icoutx7-b-h turn 4 9 j= * y ttac $ tvfc 
i7-U-h A?±EH(f Sffi * y ^ $ < ^ s t , \>m. =r 

jm»47D tt> ±EK5g$*if=ae8sas3aLo 
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^tbtLfc^T-^cDx^-u- h # ±&m sa =fc y * 

$<fcb£t,M§^!::l4, ±IB®«SStt^ifeLcA< 
^JE$*vt\ ISU h^-IWim^tzfriX&o C<7>cfc3 
'J h7-fKm Br^H^OTSHrtf-fc^T, ±IH 
am&tit5g§£Lc£^HL Sff-5©i7- 
U- h#-LIBF!lT5t®<J: y < ftS^T-iSi y il Lff&fc> 

[0077] ftm%T -r 7*1 1 1 ot?(4, ?>j tf-y h-e 

&tZ> 0 CCD I DttttaflHRI** 3fe(DJgWjfea<D^[cJ; 

<caic«feox8sm$*tSo ca>«*:3i^ i DflHtamR 

t— »«J*<DflHR£&ttl?&a>4Bai::J: 
S/IM*W«E-5*&#fc-&o ±IEI Dfllttaif 

[0078] S8IZj3UT, jfc^y Kl=*y I DIM 
*"t>t#t>+lfcS±ffi-§- (JUT. ID«*t^5) i, nr- 
*«Wi*&W&JhfcW£(Hl- (JUT. MOe^ta) £ 
■&tl*HT>Zf4 1 (1) , 41 (2) ZlfLTM 
2lC{**&£;f't5 = =.<DS*?@i»5 =!>h 
O 4 8 S> CD I D/»tt]* jL«Wfl»f = <fc y . I 
tMOfl <M)Of*i*SI«LTM© A G C 4 2 

[0 0 7 9] ud)AGC 4 2l=TMS*Jh.fc|?i®# 
(ID«-5-*fcl4M0«#) [4. P-/U7^l-i!4 3M 

UV^lA^^'Ji-^ h4 QlZ^WitS^. 

3§4 7 (H5#gg) 14, jt=E'J:x=.<y H4 eizftfftS*!, 

[0 0 8 0] 3>hP-7 4 8l4. ±tfilD/MO^jaix.fiJ 

ssa«#it4 7i=ai*-ti>o cttiz<fcy, g-Katf 

5 l cmflf : -i'X'? 1 1 0©ID«#(DBl!BSy£m£3JgK- a 
>ha-748lt ID&*£Stt?«fett®iD/IIOttt!l 

toa)Lo«uijt«i««**saa#»4 7i=m*f *. 

BIDt y *ff <C 3 □i'hP- i 548li, IKHWSaft 

t5t*ic T*-5i««<o^-4i«m**i=aLfca« 
m^4 7[=ffi*-r*o 



[008 1] *©lt». ID«*<0-9->3"J i'^ttti^ 
I^TE1M»»4 7 (PRf + *;WHHl4 7 1 ) tfitL 
**fT<t3«H=, *©IWW*©-r— **Wi*ai=aLfc 

a«»*3eftLoi<fflL*6*i*. M0ft#<o-y->7<" 

S471) 4««**ff*3BH=» ^<»7 : -^^i|8cDT i - 

**aj*ai=aLfca«att*ttLc4*ffli^6*i*. 

[0 0 8 2] C*ll=*y. JfeKSt-T-f X$ 1 1 0<DID^ 
[0 0 8 3] ±EIDflWl<0-T— • *W£B*l=fBL*&*l*a 

l-c. **L&=a»<©a«»a36»36<saa*»4 7© 
■caffSfvri.**. 

[0 0 8 4]Sfc, C(DPR5 Lj r*.)Um-5§-§§4 7 1 
[O0 8 5] t— *E«W±il«T?tt» /<? 

■c&ft^wmtttf**. ctLic^dat-r^fcifeic, a«, 

[0 0 8 6] CCKiJ^T-fKj^tt, Satt#l§4 7 

izts^xmisoT-* m±m t n cM-estutfr 

-*E«tfT«:ofcJttt:^&S46«l=-CT-*OH** 
fir* 3 ]E*4-^— * W ±36<Wft*E«k«»-e 

fc-Sfl^^ttfeirL-C*. ^ (D -x- 5 fHIS<n ^ £ ft*:!® 
{*^fi©^ai-rS±$fi : 3«^lzI4. i2v-TL4,S±W 
HB*E**ttt«3e**t*fcB:«6a^. fe-5^14. 3 

[oo8 7] fct-, -«)z>t-<w>wx*i*, ^om^m 
a«>saiaa*a*©T— 4»w±B»fl>saia*j: y*6 

H4B»<»a**# j: y > sEHSteT-* *m± uai^a* 

ccDfc 3 ttlEftft: * LSt^a# 

^—i? ft So 

[0 0 8 8] CCD<fc3ft'<y 77-fift**>f«fc 
». «J—K3RI=(*. 19 

lc^-T4 3[=. EMf»4 7JtUta^hn-?4 8 4 
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[0 OS 9] Z.to&otS.'f—. 5tE»?f±aBT?f4, 
-* WWM0>K*E1* <fc U '>fc^K« 

««i#*saia«»3e»5 a saigas 

36*5 31*, ^flDSttHSWWfi^lcat-Jt^-CStt** 

»4 7-efl>anwBa<cfia[isi«t*B!3e-r-B. saa^ii 

[0 0 9 0] -5-LT, -€-©ai*$*vt=a#T— *CDX<5 
— l/- US (#«ft*-r*$ 1 1 0) I: 

is it « T- * coEftttn aas am s s ft * o 

[009 1] 5 s -* E»S*SE«-CC4, SKSfcE 

cfti4, aaaaaaft:* EtWStt<D«a© 

£<5?ft3. C(0KLt§©Il^(t Baatttfsa-T- 
*Eawa««l=#ASftfc». *tf-aB#M«C:ff:b 

ft£o 

[0 0 9 2] C«)ttL»S«rffc-Cl*. ±3iLfc'<'J7T 
-f»fti:IBl*l=» E»«ttl=KL»##iifcttlM e -$« 

*sa-*-*»i=, Raa#t£4 7 (cfcL^xa^OTT-^ 

**<H=li, IE*fc*— *W±J^WfcEIM*tt-C** 
<t¥tj;t£ftfci: LT*» *<D*3*:E*tttt#*&ft* 

izx Eit<©£ 

SdTjEft&x — * (Wfa*fTfc3 fcftl=&**a*» 
[0 0 9 3] f Ct. SLf f i^tli, -tE^'J^T 

*s±«f<osaii»«fcya&L. jessjSt— u 
«^a#*#i::TEaa**fTfc3. co^^^ie^^ 

ft*, fit, crocfedlc^S^fcSiX^ftlcrT 1 
-*E«©«**vfcE«a«*:tt, *b<D»«r::TjE«l=T 

[0 0 9 4] ttift Lfc^< 'J 7 T-f lift t 

[0 0 9 5] ffl*>, KL##Slf^t=J3^T. 3>hP- 

5 4 8 *&a>niMKBttMH*K j= y saiaft««« 5 
3 *<ssco 7 s - * s±b» i - is it « a*»»© saia a * 

fit, Eaa*«4 7l±» SLtf»ftl:*5l»T, E 



a*ftfcKaEia©a**M*fT«:iv *ro«§Jflt#e,ft 

fca^-^sm*-*-*. 

[0 0 9 6] f It, ^COttJASfttea^T 1 -' JfCDX^ 
-U-h!St>b!EW (JHaf-f X9 1 1 0) ic 

[oo9 7] ±Esaa#»4 7i=fcit«jRaa 
r (/fjf<ef h©is&^ii-^LT) Tcsa^-tifft 

X (/^Jf-f t=-y K0a^«bLt) ftSJt^Tffft 
14, T-4»©am**4<T4<*. L*U 5Cfi£*<±*< 
ftl4, EMKoeTtHfllvCL*?. -tc-c, £1*1= 
(4, *©3C««i:E»*«05hU— K*7l=J:y-f-ti.6 

[0 0 9 8] E««(*©1*tt(4-3e-Ctt4: 
<, ^14©3Effi5SESj«t*:tfc*tl4, Wtt©*fl:LfcE. 

ep*». $>Eft*£aai=i4. 4* 

tt«0jE«<EEaa#4<-fe'y h Wtt 
©se^bLfcEMkaEftA^-tz-y r-$ft£i§-&t,fc£„ CCD* 
S&ttSK&Lvc. ±Et»— *0«H»ft* (3E*«) 
£, E^aicohL/— K*7[=TH^M(=ato-C^-5 

t, t— stEaMaac-bt/ i»*ft*E»a#i=j:o 
ri4, *<D&fetfyizi&itozHizft^ft.mizxn*±itzti 

[0 0 9 9] -tC-e, ^-$EitB#l=fclti,^#ft*^ 

[0100] ca>*3*««fl:*C!>aMS?r«u:-r*fc 
ft, 7 s — ^GftW&ttBa?^ r-SU4, $lx.l4. Hi o 
3 l=*a* ft*. 

[01 oi] mi oi=fc^-c, cco^-r h^t4, 

3 1 , m&&3 2, -fl/* — U— (7T) 3 3MLD 

»ih]s&3 4**-r*i:*i=, -c (7T) 3 

3tL D ISiSIsliES 3 4 tCDF^[-i£lt ^tT-fcE^T 1 — 

[0102] zi>ha- : 5 4 8I4, «jitf, fraiLfciS 

-c, $S-a-g3 2i=fe^re -y h$Fa1§l<f=ftco/^>-i7^ 
(puncture) &ft<Dtt£lM*« #*«a»3 2 

ft^ftfc/^^^-v^# tf^tii-h^) $tss-rs 

fcftcoa^*Wa#*Hl*L, ^co/O^^^^fricT: 

Kuatis^fT^tjft-So *<o«ia, ie**^— jts 

±A<T?#*3^ofc»*(=, zi^hP-5 4 814, e-y h 
C0P^?l#^^T(fS (»#fl:**T(f*) J: 
•«^«Ul*f *. -7J, iAL*#»^lcfcUT, 
ft^— *»±4<-C**:**l=f4, ^C0^ft^ftfc/^>-j7 

^ ^ * $ t s fc ft co is a « mi *w«n it $ ft * . 

[0103] C<DJ:5l=L-C/1>i75 ; V*fr*^S*ft 
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■r*fc»<»«ia/<*— >«**E»T-f ±*ia»3 5 

E«T*-*±J«Eltt3 5l4, MSSLfeJ:? 
l=, — 'J— /< U) 3 3^^L-Cf*iS^$*tSM0fi 

HII=*&tf<**#flSi;v hfla i<WfeHll::±E*ai/< 

*->**HnLTLDMB»3 4i=«irr*. *a>« 
a, eimm* ttiaf^f 1 1 o) i=t4, n 1 i= 

mzfcrt&f—ZU (Data) ©Kri-«ia^^— > (dete 
ct pattern) jb<E&£;h.£. 
[0 1 0 4] ±E^Of *-V*fl 1 <D»3ea>Jl(*:«*lftM 

[0 1 0 5] «|ftStt*3.— tfT 2 -- Jrtf v hjijuktf, 
uk= (uO, u1. u2, u3, u4, u5, u6, u7, u 
8, u9. u10, u11, u12, u13, u14, u15, — , u 
M-2, uN-1) 

tjsy , »#»3 1 ^e,as*$^s/^'jT--c k5>Jp 

k#, 

pk= (pO, pi, p2, p3, p4, p5, p6, p7, p 

8, p9, p10, p 11. p12, p13, p14, p15, — , p 
M-2, pN-1) 

a 

[01 06] ai= (aO, a1, a 2, a 3, — . a M-2, 
aKM) 

TUMEibfc/O* *#fl:*i 6/l7i:Jt 

SB-r-5ti<nt?**t«, H&-&3I3 2l4/<'jT--f tf-y l-CORH 
§ I * £fr 4 -aT , ±E*H"Hfc t= -v h n a i 
ai= (aO, a1. a2, a 3, -, a M-2. a KM) = 
(uO, u1, u2, u3, u4, u5, u6, u7, u8, u 

9, u10, u11, u12. u13, u14, u15, p15-, uN 
-2, uN-1) 

btt&kolz* n-—*?*r—$ \£v h 1 SHCTirl- 1 «<D 
[0107] c©*3fc/<>****fri::-CKL»S!&< 
avhn-748li > ^fb^s/OKT^-ScJ:? 

i=, *©^fc*i=»fc**/<:/$ * 

m> ««T»3 2(4/^J^-f tf-v KDIH3l**frfcoT, 
»*fl2T-4«tfv h?l]ai#, 

ai= (aO, a1, a2. a3, — , a M-2. aM-1) = 
(uO, ul, u2, u3, u4, u5, u6, u7, p7 , u 
8, u9, u10, u11, u12. u13, u14, u15, _pJ5 
uN-2. uN-1) 

fcft&«fc?[=, 3.— ZZV K-8fl^tl=ia©/< 

U-r-f tf'J/ h (T»SP#H8) 

CO 1 O 8] ±IH<73=fe O (CIS LS^I&fEXIE^fc-T-* 



X^SM#]atfT4:434i« * 5 l='fc y , H y <D«fc y '>£ 
C t # -5 =fc 5 l=& -5 „ 
[0 10 9] JiEcOiol^— $*&**-B#a>/*> 

^m^^->A^ ii 1 ic^-r^ai-iE^^icsas 

eitH/ — >lz3-r5^X •€■ 05/ ? -V 3Mt I=*f IS Lfc 

(Dftmbmizm-i^xmwi- set *<-c * « . 
co 1 10] ±e«t?i4, /<:/$***fr<Dtsse;Rtf-* 
o > i y <p ? * *fr $ w s -r s « tts / - ><z> i* , 

co 1 1 1 ] sa«*ttt. ^ncDfltj^icfco-CT- 

[0 112] LfrU ffl2£Lfcd;5I=. EfldKffOWK 
I4-S-CI*ft<. *tt<OjE*<i:E»«****itf, WIS 
0>Sefl:L*:E«Ji**fi E *-*'*. fw-C. t-*E«B» 

5«:E»«n*t?*-3r*, sa«#icT*ysu^ai«i 

[0 1 1 3] d©J:3«:»##a)«j«**3|-e#*J:3 

ic-rsfcto, ■x-'S'Eiawi^scD^'r 

I*. Hi 2r^-r<£5lc«j£$;rL.5o 
CO 1 1 4] ll 1 2I=33L^r, CCD^Y h^tt, H— © 
»#g3 1 (1) , fZ©?ftS3 1 (2) SUtJMWls] 
^3 6^tt Sir^lc. Hi Olc^-rtOTi:l5l#lz, M 
^3 2. -f>4t-'J-/< (7T) 3 3, LD (U— if) 
^»[elK3 4^UtE»T ; -f *fDcHS&3 5^*L^:l^ 
S. ±1*-©H*|3 1 (1) 14, «7ttf» 11 31= 
5M-«fc3[=, 2O05J1MIST-3 1 1, 3 1 2M20(C 
#*«Sia»y-h3 15,31 6[=r«)iE$^i)S'Ji 

W««*«-ii«4f*»i?*y, tt**=3-e©»*fl:* 
^5, ±E*^©»4MI3 1 (2) 14, «ittf. 11 
4I=^-r,fe5l=, 40(DjllS* ; f-3 11, 3 12, 3 1 
3,3 1 4»«!2oa>ilKiiay-h3 17,31 

Co 1 1 5] z3>Ka-54 8I4, 0iJtU4\ tfr^Lfc^ 
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^-(D^fS3 1 (1) %.tfW-0>$mm3 1 (2) <D 

L*rft**»s**fc»<D*#**frS3e«a*aKiB 

S&3 6l=«fM-* Q KLt*»fti:6^t. 3>hn- 

74 8ii mi*, 3 1 (D 

§§3 1 (i) frt><Dji<jT-f \zv hw*a«Lfctt« 

54 81*. «**fflft^*=fl)«»»3 1 (2) £a8? 
[0 116] KL»*»f1?[=a3^-C, lE^'Sfx- 

*?f±A<"e#fc**i=i4, a>'«H*»3 1 (i) 

*a«-r « t= » a>»#**fr»36«-*3Win« $w„ 

[0 117] C<»J:5ICLT^-<75^S3 1 ( 1 ) S. 
U!»Z(D»#S3 1 (2) OlWtflRStiSi:, 

*-f*. e*7*-$'±rtiatt3 5tt, ffi&Ltzm (Hi 
1#M) ^Hii:> MOi«l=tat?'<#»*be'y h 
5i]a i<0$teKlc±ffi&ffi/<* — >£ttiBLTLDffiME 
K3 4l:MfS„ *<D«MI, IBISSft (ftlSf^ 
9110) Kit, tBi 1 31=, ■?>) \£v t-m® 

(idmhu) <nikizm<mnmizt$ii&T— $m (Data) 

[0 118] ±IB<D«fc5[=tiL#£!&ft5-eiE«# J r— * 

*<Dffi^E«a-l-J&<fT'S:*>*i.S «fe 7 l=£ "J , R l J <D<fc l J 
[0 119] *fc, ±IB(0J:5I=t— 5«#&#-B#l=flH^ 

6*tfc»*»*W3e-r*tta/<ii— hi nca* 

*3l=E«»{*:l=»*&**i-*i:. J f-*Oli±^(=, 
zi^hO— 5 4 81*. ^(D^ffi/** — l/l=3£-3^-CftJ3 

[0 12 0] ±B*-CHU *HHB<DXiR;fttf-*©a«* 

fclVi «?ttf, a.— Ifl^-Sa^— KtfcttWttfljfc 

it. HSSft*«tta>««*»iaL, *<nRffl*:fcfc 

[0121] ?*— 5rE»JM*i*«fca3^T\ sa«#c 
fe«t*-t©a«EI*A«*#<*'B4:. -x-SOT^ffifgTi 
;m±.?-5£l^3l£l"e«;h.T<^-5. LfrL, ^(DSaisl 

5c tct% *a>saigft4a«i«:ia*i=»3tr*ct 



[0122] a*aa<D£antt«ajEi=Mfli 

I*. 11 SdSTf £51=, £MfS47M3>hP 
-^4 8 £*icx5-u- htHMM 9*«H(t6*i*. 
[0123] z <©<£ 5 fc*Wte>T— * E»W±R«-e 

I*. 3>hD-748(t T— $<B?|£B$I=, 
I1 1 6 l=#-*-^BU-tto-C*M*ff«t 5 . 
[0 1 2 4] 11 6l=j3l,*-C, 3>ha-748[t -r 

atst. *©K««a»4 7fr&a>«-*T t — 

•5 (S1 1) o fL"C, a>hn-748lt *<DQm 
CS^Uti7- U- htMMM 9 ic-citSS^ 
fci7-u- vtm'&n u^uj: y*#i>j&**fci*/J*a 
i^<o*ij^£fT&5 (si 2) „ dromsrou^iu*, 

■5-OD UKJKDI7- U— hOWf-: > aWR U ITiE^ 
(ECC) [="C&^Tffi-Cfc3frS*M=&-3l>T£to& 

ttSo eo*.. 17- u— hj^sfseu^/u^y^si+ti 
i*. * ©sff- * an y ir mtut i= * y «sratt-c & 
y, foji7- u— h#ffi3£©u><ju£y*#(t;h.[i. 
* ©aaT— * itm y ir 3E»ai= £ y *swc * s i^. 

[01 25] ±IHO<fe5l==i> ha— 54 8l*, i7- 
u-HMHl4 9KriHi:4*.*x-»— hftt-bEBf 

ttu^jsy**^**, »=, sma#g4 7-ccom 

%WS**ii*J: 5 l=Wl=ff Jh«#<Da«* fife* 
Sot, firt-T— ' SK0X5— U— Fj5<Bf5gL"</U,fc 

y**^*»-eii, Eaa#3f4 7i*a#«ia£Eaai 

igc-r-5 (S11. SI 2 (DM y XL) o 

[0126] zo&o^m.m&mtfs.ig.isftzmMvm 
□^hp-748it saa^fSjte^* 

Rm«##4 7[C#ti^-rS (8 13) . SMfS4 7 
I*. C<OSata#fflhiS#I=<*:y, E«LTff*oTI.* 

fcww&asifciLrs. 

[01 27] ±aLfcj:3*»ar=j:y, Eaa#g4 

7(*. a-^-r— ^CDX5-U-hA ? RyiTiE»^ (EC 

o iz«t y mEaa<PKa(=ft«*'e«a>aaa9*K 

«LTfT*3. BP*,, a»»»5<»TLfcB»a-e»6*l 

sa^T*-4ttt. x5-i^-hA<-tfp-e*<Tt. 
<i*.RysnE*?# (ecc) *ffl^*cti=*yaiE 

h*<Hf pi=*4*"ca*«a*aa-r*©T?i*m:< . * 
y wntflwuunra t * * . 

[0 12 8] SIC, ffr^Lfc.fcaiC, Stf^tflJf- 

^<D^ai«i?ii*. ®^m<nmmz&wzftz (1121: 
fK-rm^m.) . ft^mn®.* sa 

a#-ecDT J -^(CltfflSg^l*i8*:'ri>^, »#ibcDMa 

36taai=**. ffiiwt»<©«tt*ifi=»-j^T 

il4»*W4<»6*iiJ: 5 i=»a*©aft*«»-r 
5^£*<Jf?*Ll\, 
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fiHfl2 0 0 3-6993 



[0 12 9] C<75£5lcr— SfEitBtl-fcMt&ft-Sl-fiCD 
[0 13 0] 01 7 iCfcl, CCD^f h^li, tg— £> 

»fH3i (i ) , *=a>*4»3 1 (2) , -r>^- 
«j— aud 3 7 *:*:(::, bi oic^-rtw 

tH«l=, ««3 2. -f — 'J— /< U2) 3 3, 
L D (L/— «0 igIS!38&3 4&tfffi$t J r-$±f£[I]S&3 
5**LT^-5. I-©f^S3 1 (1)1*, 3-—+?=r 

^afc-co/ty^* e>y nflpik*±j*-r«. 
•1-113 1 (2) i*, a.—- y 8 -?— a"5ijuk*«-r>4«— g- 
/< (xi) 3 7i=*y»a*iir#6*Lfcev t-mzx 

f t*-v h$ijp2k£±j£-f 3. tt**3 2f£. a.— tf^*— 
$5>Juk, \*v h5i] P 1kS.t;»-(©/< l J 

T"f Iff H5«p2k*Br3e©aiMl=fl|ortt*-i-*t* 

»36«*l=*-3t^/<>^^-V*fl'l=fl6oT, tff 1-0> 

[01311110,01 2IC^-T^JtPHtlZ, ISLS 

T, n > h P-7 4 8 W»fcft#RKA*$ll*«3 

«>«F#»3 1 (1) fr&©3S-0>/<'jT--< h5«J p 1k 
t a.— 9 s x- $ u k t L T HJt^co*!!!] l=fl£ o fc 

i*, f-fl)tfS3 id) arm=a>»#»3 1 
(2) G>jR*3&v6a***L-6iis-atf*— <o/<'jT-f e 

hjijplk, P 2kti— fff— 4«Wuki:*«|*L-CBf 

jgaan £*o fciwi «■ *fr«: 3 ****** 

■To 

[0 13 2] C^tCcfcy, 9«(D*«, 3 
1 (1) fr&dSS-a^'J-r-r t*-y h5ijp1k*<i— tftf 
v h5IJuk(=#JlQ$tl-C^#<bef KMalA«4j«**l, 
«ttt«*4**»*l=l4» 3 1 (1) & 

«IZ(Df t»3 1 (2) (D5R^&©S-Xt;S— <D 
/<yf<t*-y K5iJp1k, p2k*<3.— yif-v K-WukKf* 

>hn-748li, 010, 01 2l::*?MMi:PI*fl~, 
±1 att*fl:*f*R ** # 1= T W£ $ ti « IHHbRft ( » 
#H<Dl!t) £*f&ffi/*$ — MI^ESI*— * ^jSB 

s&3 sic**-*-*. s»f- 5f±jaias&3 sis, amm 

LTLDB»IH»3 4 l=«*-*"*. ^<&*S 
1,111 [ciF-f £51-, 7"'JtfvHW (I WW) G> 

mzifc<ttommzt5[f (Data) ©«ri=ttm/< 
[0133] ztiizzv. <nw%*ftts. o pgci. 



W£ $ titz frtfmmx- # « <fc 5 Kfc % 0 
[0 13 4] ±E»*fl:*fr©»3efl>Jltt:«*UiWr 

5. 

[0 13 5] «|&*;h.*a.— tf*— $t*f hJUuktf, 
uk= (uO, ul. u2, u3, u4, u5, u6, u7, u 
8, u9. ulO, u11, u12, u13, u14, u15, — , u 
M-2, uN-1) 

k#, 

pk= (pO, p1, p2, p3, p4, p5, p6, p7, p 
8, P 9. p10. p 11. P 12, P 13, P 14, p15, -, p 
N-2. pN-1) 

a i £±E£f£> £"3"<E>o 

[0136] ai= (aO, al, a 2, a 3, a M-2, 

aM-1) 

f a&f tofcSf fbft#*'f-mt^3 1 ( i ) fr&o> 

H'Jf^lff H?«p1k£E^Tft#rt:* 8/9 leftist- 
's =&<DT*&*U*\ tt««3 2tt/iUf^ tf-y h<DH3l£ 
£ fffc o r , ±E«4Wb t* h 5U a i 
ai= (aO, al, a 2. a 3, — , a M-2, aM-1) = 
(uO, ul, u2, u3, u4, u5, u6, u7, p1,7 , 
u8, u9, u10. u11, u12, u13, u14, u15, _p_h 
15-. uN-2, uN-1. pUH ) 

51=, i— y*-r— $ t"-;h8 cTtl- 1 fllCDtg- 

[01 37] *fc, ttai£@$fc£i±£fcaoic, «4Hbft 

fr*<H-CD^F-lS3 1 (1) S^H-03^F#S3 1 
(2) CD35l^5.©/« , J J f ^ t">y K9lp1k, P 2k^fflL^ 

h5iJaiA<, 

ai= (aO, a1, a 2, a 3, — , a M-2. aM-1) = 
(uO, u1, u2. u3, u4, u5, u 6, u 7, pi. 7 , 
u8, u9. u10, ull, u12, u13, u14, u15. p2. 
15-, uN-2, uN-1, p2.N-1 ) 

-©/^'j^-f \£v h&tz\Z < &-(r>j<\*)T'(\~v h (T» 

[0 1 3 8] £fc, 010, 01 2M11 7fC^-T^J 

•C-I4, *«F*<bo>*fr mmtm (/<>^^^^#) , 

»*»a>*« (»**) , *HHStf>3£) *«r*ta/<* 

*lE*/<*— :/*e«L*<-C*J:l*. C<75*-&, 'J- 
[0 13 9] Sfc, ±B«-«I4, t-*-^BISS±^S 
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mizmm-tz c 1 * *imx&%, 

■To 

[0141] (ttffi 1 ) *-*»*fc(D*i*l=*»6-r* 

aa^ro^jsicftoTa*?*-**^*-*-*!*!^ *© 

« ^isttw^ia s 5 s - * EftHSsa. 
[0142] (#152) a-eie*©^— »n±mw.\=. 

fcuvt* ±iS3e»flt»]»#Stt, Eft&tt©Jl&««* 
a**fti:tf-: * ©»&*#* $ *ifc*«*fr 8 ©S 
±«#*a#-f*»t» «■««[=** LTJKK««ifl:* 

<k 5 (=±c9fli wtMmammm-t * * a i= l*:*- 

[0143] (#133) wEiBicf- $w±mmi- 
fc^-c, saa*[=T» ©■*«©«« 

JcSfcLfc-x-^WSSia. 

[0 14 4] (ttffi4) 4»~jpW#fl:©*ai=»)S-*-* 

LTa#r— **ai*-*-*T-*w*»«i=fei.^-c, a 
«a*i=T»&;h.*a#7 ! -*©»y©tttt*aHJ-r-& 
«y«»ftffi¥«i:. **y««ftia*«i=-c«ia**v 

•fift*?*-* ©f£ y ©*tt36<Hf J6©»*ITE¥ftl=ft o 

tistff-^ ©ny ©«tt3b<Bf s©»-«s-irjE*sicft 
o tit 3E nrti&ttSi-e fc ±Efl*¥Ri=T«a $ *t 

[0 14 5] (#E5) /Hft^-fbW^SfeKftoTft 
*ft4*tfcT-4t*E»«t*l=»at?9-l' h^t, JlE 

* -iraHHtoTOraws ufcsaa*o**i=ft o x 
iEEaattfr&awsa^iiut-^-ca**-* 

flM"* >J- K*fc**t-*T-*E«S*Ss«l=fet^ 
r, 7-r h*!=J:y»*fl:^-*36<E«**ifcEIWi* 
6 ©S±{1#I=S^^T 'J - K3R*«aaa**frfc o 
"Ca^— *€£*U *©±J***Lfca*x— *©» 
y ©ft® l=£t,>T±K*?-5§-<tT J — $ ©EattttSftBE 1 *- 

■sica-u a#Ma©is!iifc$Ji^©T : -^w±B#©sa 

S^r-^ESS^Sa. 

[0 14 6] (ttE6)*-tfft#fl:©^5£l=fto-CSF# 

-#»*fc©*si::*M& ufcsaa-^©#ai=ftor± 

EEaJM***&©?i£«-*!::*-^Ta-»T i -ar £±fi£ 



f h 'J - F*£ 5f- *E*W£Mfcftl;:i3^T , 

'J- KItfcl+I.SlIf t(Df-*(0 

St 8 -* E«W£«ft. 
[0147] (#E 7 ) ME 6 E«©t-* E*W±tt 
ai=*Sl*T\ iE»#<bftlttl»*»l=T*HB**l.fc» 

*i=E««w*r=»at?«Wft*fr»a*«i«¥«**-r 

4*-*E*Wifcaa. 

[0 14 8] ±*Lfcftftl6©»Sf::*il*"C\ H6IC^ 
f3> hD-7 4 8©«SB&t^LcfMffll»5 0, B8I= 
^-Tzi>ha- : 7 4 8©S^[±. -t*i-etLS»««»* 

[0 14 9] B1 5titn^hn-7 4 8(DI 

bi 6i=^-txt-v^s 1 2T?©4asi*, 

8(=*fJSU 11 6i:*fxf'y7's 1 3 T?©MH*<a 

[0 15 0] H9le^-r=I> hO— 5 4 8©^1SI 

Mssisa«5 3ij:, saBft«W¥R[::**i& 

U 11 0|C^:-r3> hn— 74 8S.l^$S-a-S3 2 ©41 

a. hi 2iz^i-=i>bo-vA-a<Dmm. m-Rtsn 

n©«Hfft3 1 (1) , 31 (2) &U*jS#iHE&3 6. 
HI 7 ©WW 3 1 (1) , 3 1 

(2) % i^s 3 2 soJa > h p - 7 4 a roSil^, 
*i-€ s 4i»#fls*#*»¥*I=»(6'*-*. Bio, 
01 2B.Zfmi 7 iZOki-mMT— $±J&Ih]S&3 5tt, ft 

[0151] 

MHaMU SLt* »WLfc*5t=» «*JS17dM5 
E«©*«**r= *4tl*. <fc y S Lfc»«M)*tt«tt 
#©*frl=TEa«{*l=#**T— *©B^*tf«tti 

L*«-c#*©-c, £©*3fcBIHflM*-e*oT*. 
— ©*<Cl^— 4tW*fe*ff*3Ci:©-lf#*J:3l=ft 

-So 

[BB©ffi*&ttB] 

[H 1 ] *-*»#»«©**« **1"^a y^BT-fe 

[i2i $ -#tt#&tt©tt©*ift0i £*-r -y □ -v ^ h 
[B3] bi i=*-ra» -7f?»#igfiic*tjs-r -sa^-ga 
[14] *§&w<»mm<»-teBAzmz ) T-$®Mw&m 
[Be] B4(z^-rT j -^E^s±saiefciti,saa 

[16] =?— »EflkK£K>l=£ft«U-KII(©ff-© 

^jaeij^^-r^p -v^B-c-fe-So 

[17] HeizatT'J— K*l=fe(+*a^hP-?-C© 



(14) 
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[is] ^-^^^aicfcit^u-Ksom-oit/s 
[ii 1] fzmmw (tttmm.? rcE»**u*^ 

[Hi 2] ^f-^IESSiStt^^-f h&<&!g-<7D«j£ 

[Hi 3] Hi 2l^?=y<< h*lcfe«t*»-©»*» 

[Hi 4] Hi zi^miru h*rcfect**z:a)?sp*» 
<D«*flt*-*-^a^^H"C**o 

[11 5] •f r -^fEiSS±^S^fc(t^U-K^^m23 
[116] 11 Slzsvru — KJRlcfcltia^hn— 9 
[117] ^-^IMW^MtfcfcttS^-f h^com= 

a)«irt«*»-r^ r P^^Ht»**. 

[flF*0M» 

3 1 

31(1) m-<z>^s 

3 1 (2) ftlKDfPHI 
3 2 



3 3 
3 4 
3 5 
3 6 

3 7 

4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 

4 9 

5 O 
5 1 
5 2 
5 3 

4 7 1 
4 7 2 
4 7 3 
4 7 4 
4 7 5 
4 7 6 
4 7 7 
4 7 8 



LDHMHtt 

HftHft 

— U -/< 

AGC 

a— /<x?-f 

7tny ■ T*i?*JHE»» (A/D) 
SIRES 



p r***ju*»» 
T-rv*— y— /< (tti-1) 

a— KflMHI 
-r>*— y— /< (7T) 

4 7 9 



[11] 



[12] 



1 



Pi 



2 
13 



p2 



MUX 
Puncture 



14 



yk 



11 



MS 
i 



12 



13 



2 



[16] 



[13] 



H 1 lz«t-*-*»«Wf 



22 



47 



La 



so 



49 



.40 



T 

51 



J£ * 



Uu*}| 



26 



Uk 
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[14] 



[05] 




hi 



2 .3 

'1* 



[18] 



[B9] 



ID 
MO 



^ ^ 42 43 44 45 

"^^zP mux -4^T- ^lpfVH eq H a/d H ] 

. V. t « 48 



#4 



^ P— ^ 



[D/MOttf**. 



[11 1] 















\ ID | Jdeteet pattern) Data | 



47 



T 



48 



■scute 



11 o] 



s 

31 



MUX 
Puncture 



33 *° 

j, . Lj 



39 34 
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[H7 3 



[H1 2] 





[113] 



315 



SO 



sa 



II 4] 



so 



317 



S1 



S3 



3^2 _ 3^ 



S4 



318 ^ L 



S5 



II 5] 



47 




49 




sa 














t 




















t 

4a 


S 

51 
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(51) Int. CL 7 F I f-Tn-h* (##) 

G 1 1 B 20/18 5 7 2 G 1 1 B 20/18 5 7 2 C 



H0 3M 13/29 H03M 13/29 

F $ — Mk (##) 5D044 BC06 GC04 DE68 GL01 GL02 
GL10 

5D090 AA01 BB04 GC01 CC05 GC18 

DD03 FF42 JJ12 
5J065 AA01 AB01 AC03 AD01 AD10 

AE06 AG06 AH09 



5 7 2 F 



